This study evaluated the effect of distance on the likelihood of initiating and maintaining regular use of a fi tness-program benefi t in a population of managed Medicare seniors. We studied 8,162 participants and nonparticipants in a managedcare fi tness-program benefi t: a structured group exercise program or an unstructured health-club membership. Participants in both programs lived signifi cantly closer to facilities than nonparticipants did (structured, p < .001; unstructured, p = .017). Participants living closer to unstructured-program sites attended more frequently than those farther away (p = .008). Distance was not correlated with frequency of use in the structured program (p = .49). Collectively, these analyses demonstrate that distance is related to uptake and, in some cases, continued use of a fi tness-program benefi t. Health systems providing fi tness-program benefi ts as a way to increase physical activity levels of their plan members should consider location of program facilities in relation to membersʼ home addresses to maximize use of the benefi t.
Physical activity has been shown to attenuate the decline in ADL over time (Tager, Haight, Sternfeld, Yu, & van Der Laan, 2004) and confer physical and psychological benefi ts (Taylor & Fox, 2005) . Although the Centers for Disease Control and Prevention (2005) recommend moderate aerobic activity 3-5 days a week for at least 30 min each session, most older Americans do not regularly engage in physical activity (U.S. Department of Health and Human Services, 1996) .
Previous studies have demonstrated that regular use of an exercise program by older adults is associated with lower health-care costs (Ackermann et al., 2003) . To attract older adult enrollment and to increase physical activity, a health plan in western Washington offers its managed Medicare members a fi tness-program benefi t. It is unclear which factors might contribute to use of this benefi t by plan members. The distance plan members live from a facility might affect their decision to take advantage of the program and how often they participate.
To date, no studies have examined the effect of distance on the uptake and frequency of use of a fi tness-program benefi t in older adults. A better understanding of the determinants and patterns of use could guide location of facilities to maximize physical activity and potentially reduce functional decline. This study examined the relationship between the distance to a health fi tness center from health plan membersʼ homes and uptake and use of the health benefi t.
Methods

Participant Selection and Eligibility
This study was based at Group Health Cooperative of Puget Sound (GHC), a consumer-governed health-maintenance organization with over 500,000 members. All potential participants were members of GHC. The health plan offers its managed Medicare members access to fi tness centers through two programs, a structured program (formerly Lifetime Fitness Program, now called Enhance Fitness Program) and an unstructured program, Silver Sneakers. As of April 2004, 12,703 GHC members were enrolled in Silver Sneakers, and approximately 1,000 GHC enrollees participated in the Lifetime Fitness Program. The structured program provides group-based structured physical activity sessions aimed at improving endurance, strength, fl exibility, and balance. Sessions take place in fi tness clubs, community centers, senior centers, and YMCAs. The health plan pays the per-visit costs. The unstructured program provides membership to local fi tness centers and is administered by a subcontractor.
We received data on 8,876 individuals who were 65 or older and were GHC members between January 1, 2002, and December 20, 2003 . We excluded 253 individuals who did not live in one of the nine Puget Sound counties and excluded 8 more individuals whose recorded addresses were more than 48 km (30 miles, or greater than the 99.75 percentile) from the fi tness facility. We used 48 km as a cutoff distance because we thought that this distance was more than one would reasonably travel routinely for exercise in a mostly urban geographic area. Participants were defi ned as those who enrolled in the unstructured or structured programs. All study participants were continuously enrolled at GHC for at least 1 year before the date they joined a fi tness program (the index date). If a participant was enrolled in both programs, analysis was performed based on the program in which he or she enrolled fi rst. We used a frequency-matching protocol to select nonparticipants matched for age and gender. Nonparticipants were those who were not enrolled in either Silver Sneakers or Lifetime Fitness Program but were enrolled as members of GHC for 1 year before the index date of the matched participants; 3 nonparticipants were selected for each participant, using the methods outlined by Ackermann et al. (2003) . After excluding people who lived outside the Puget Sound area, some participants did not have matched nonparticipants (n = 453). These individuals were excluded from the analysis, leaving a total sample size of 8,162 people. A total of 1,728 participants in the unstructured program were matched with 4,838 nonparticipants, and 421 participants in the structured program were matched with 1,175 nonparticipants. Institutional review boards at GHC and the University of Washington approved the study protocol.
Measures
Distance from a personʼs household to the fi tness facility he or she used was the independent variable of interest. Using GIS software (MapMarker v9.3, MapInfo, Troy, NY), the home address of each participant and nonparticipant was geocoded to determine the exact latitude and longitude. The latitude and longitude of the participantʼs fi tness facility were determined, and the air distance in kilometers between the two points was calculated. In the case of nonparticipants, distance was calculated from their home address to the nearest possible structured-or unstructured-program facility, depending on whether the nonparticipant was matched to a structured-or unstructured-program participant. The average number of sessions attended per month during the fi rst year of enrollment for each participant was calculated from administrative records provided to GHC by the fi tness-programbenefi t programs. The analyses were adjusted for several potential confounders, determined a priori, that could potentially infl uence use of the fi tness benefi t. For the 6-month period preceding the index date for each member, we used pharmaceutical claims and other administrative data to construct RxRisk (Fishman et al., 2003) , which is a predictor of disease burden and an indicator of differences in comorbidity (Putnam et al., 2002) . People who use other preventive services might also use a fi tness-program benefi t more than those who do not access other preventive services. A "prevention score" was calculated from the sum of the number of times a participant received colon-cancer screening (fecal occult blood test or fl exible sigmoidoscopy), a screening mammogram, prostate-cancer screening, an infl uenza vaccine, or a pneumococcal vaccine during the 2 years immediately preceding the index date (range 0-8). Median income of a participantʼs census tract, obtained from 2000 U.S. Census Bureau data, served as proxy for socioeconomic status (U.S. Census Bureau, 2005).
Statistical Analysis
We evaluated associations between the participant and nonparticipant groups and, separately, between structured and unstructured programs using two-tailed t tests for continuous variables and chi-square tests for categorical data. We examined the distribution of the data and determined that no transformations were needed to complete the analysis. We used logistic regression to estimate the relative odds of accessing a fi tness facility (uptake) with a unit change in distance. Linear regression determined whether distance to a facility correlated with facility use and tested for associations between distance and visit frequency. In both steps, analyses adjusted for age, gender, RxRisk, proxy socioeconomic status (median household income in the participantʼs census tract), and prevention score. Statistical analysis was performed with Stata 8.2 (Stata Corp., College Station, TX).
Results
Participant Characteristics
Compared with the unstructured-program group, the structured-program group had more women (76% vs. 60%) and was older (75.8 years vs. 71.9 years). Structured-program participants and nonparticipants had higher RxRisk scores (i.e., greater comorbidity) than their unstructured program counterparts (p < .001; Table 1 [A]).
Unstructured-program participants and nonparticipants were similar in age and gender (Table 1[B] ). Among unstructured-program participants and nonparticipants, participants had higher RxRisk scores (p < .001), higher prevention-use scores (p < .001), and higher census-tract median incomes (p < .001). Structured-program participants and nonparticipants were similar in age and gender. In the structuredprogram group, participants also had higher prevention-use scores (p < .001), but no signifi cant difference in census-tract median income or RxRisk scores, than those of nonparticipants. The directionality of this nonsignifi cant difference, however, was similar to that observed in the nonstructured-program group. Distance to facility, km 4.1 (4.0) 4.0 (3.4) .28
Note. RxRisk = chronic-disease index; a higher score indicates greater comorbidity. Prevention score = the sum of the number of times a participant received colon cancer screening, a screening mammogram, prostate cancer screening, an infl uenza vaccine, or a pneumococcal vaccine during the 2 years immediately preceding the index date (range 0-8). .011
Note. RxRisk = chronic-disease index; a higher score indicates greater comorbidity. Prevention score = the sum of the number of times a participant received colon cancer screening, a screening mammogram, prostate cancer screening, an infl uenza vaccine, or a pneumococcal vaccine during the 2 years immediately preceding the index date (range 0-8).
a p-Value comparison between participants and nonparticipants using t tests and chi square.
Assessment of Program Uptake
In assessing uptake of the fi tness-program benefi t, unstructured-program participants lived closer to facilities than nonparticipants did, with a mean distance of 6.1 km for participants and 6.5 km for nonparticipants. This difference in distance was signifi cant after controlling for potential confounders listed earlier (p = .017).
The odds ratio for uptake of the unstructured program was .987 (95% confi dence interval [CI]: .98, 1.00), indicating that for every kilometer farther from a unstructured-program facility a participant lived, the odds of participation decreased by 1.3% (Table 2 [A]). Structured-program participants also lived closer to facilities than nonparticipants did, with a mean distance for participants of 3.8 km versus 7.5 km for nonparticipants. This difference was signifi cant after controlling for the potential confounders listed earlier (p < .001). The odds ratio for uptake of the structured program was .856 (95% CI: .83, .88), indicating that for every kilometer farther from a structured-program facility a participant lived, the odds of participation decreased by 14.4% (Table 2 [B]).
Distance as a Correlate of Frequency of Use
To determine whether frequency of use was affected by distance, only participants were used in a second model. Among unstructured-program participants, distance was a signifi cant predictor of frequency of use, after controlling for the same potential confounders used previously (p = .008; 
Discussion
This analysis demonstrates that distance to a fi tness-program-benefi t facility is signifi cantly correlated with uptake and frequency of use for program members. In both structured and unstructured programs, people living farther from a participating fi tness facility are less likely to initiate use of the fi tness-program benefi t than those living closer to a facility. The effect of distance is pronounced in frequency of use of an unstructured program, suggesting that people living farther from a facility might attend an introductory session but not continue to participate, possibly because of the inconvenience of getting to the facility. Those attending a structured program appear to be unaffected by the distance between a site and their home once they have initiated use. This study has the advantage of examining a large number of older adults who have indicators of chronic disease and for whom use of prevention services is known. The analyses also examine two types of fi tness-program benefi t and reveal variations in benefi t use based on program structure. Older adults are often more dependent on transportation systems than younger adults are. Many older adults, particularly those unable to drive or use public transit, feel that they have unmet transportation needs (Cvitkovich & Wister, 2001 ). Efforts to provide adequate transport to fi tness facilities for the most vulnerable should be a priority to permit elders to take advantage of fi tness resources that are available to the more independent. Note. RxRisk = chronic-disease index; a higher score indicates greater comorbidity. Prevention score = the sum of the number of times a participant received colon cancer screening, a screening mammogram, prostate cancer screening, an infl uenza vaccine, or a pneumococcal vaccine during the 2 years immediately preceding the index date (range 0-8).
a Independent variables in logistic-regression equation: distance, age, gender, chronic-disease index, prevention score, and census-tract median income. Dependent variable is program participation. Note. RxRisk = chronic-disease index; a higher score indicates greater comorbidity. Prevention score = the sum of the number of times a participant received colon cancer screening, a screening mammogram, prostate cancer screening, an infl uenza vaccine, or a pneumococcal vaccine during the 2 years immediately preceding the index date (range 0-8). Note. RxRisk = chronic-disease index; a higher score indicates greater comorbidity. Prevention score = the sum of the number of times a participant received colon cancer screening, a screening mammogram, prostate cancer screening, an infl uenza vaccine, or a pneumococcal vaccine during the 2 years immediately preceding the index date (range 0-8).
a Independent variables in linear-regression equation: distance, age, gender, chronic-disease index, prevention score, and census-tract median income. Dependent variable is program visits per month.
Other factors likely contribute to the decision to start and continue using a physical-fi tness benefi t. This study found that older adults who used preventive services more frequently were more likely to participate in a fi tness-program benefi t (Table 1[ B] ). The prevention scores of users of structured and nonstructured programs, however, were similar, indicating that the type of fi tness-program benefi t might not be infl uenced by a personʼs interest in other prevention activities.
Additional study into the relationship between a personʼs interest in prevention and willingness to participate in a fi tness-program benefi t should be considered.
Cohen-Mansfi eld, Marx, Biddison, and Guralnik (2004) note that different subgroups of older adults have different preferences in choosing an exercise program. They found that most participants felt that a nearby location and quality instruction were important, and others rated the advice of their medical provider as crucial to adoption of a program. Litt, Kleppinger, and Judge (2002) found that adoption of exercise behavior in older women was best predicted by a desire to change and a desire for social support during exercise. This might partly explain the gender difference we noted in enrollment between the two programs. These observations highlight the strengths of a structured physical activity program, for which a greater distance to the facility is overcome by strong social support. Social-support structures might be lacking in an unstructured program, unless the participant exercises with a partner or other companions. Structured, group-based physical activity programs might be more engaging to participants than unstructured activities. This could result from either the direct effects of the program content and encouragement by the instructor or indirect effects such as social activation and exercise-partner formation. These intrinsic program elements might increase the likelihood that participants are willing to overcome access barriers associated with travel distance.
This study has a number of limitations. The importance of social networks in choosing to participate in a fi tness-program benefi t should not be underestimated. The presence of social support might be a signifi cant predictor of uptake and frequency of benefi t use. This study was unable to measure the role of social support in the decision making of starting and continuing a physical activity program. Future work should include this assessment. It is possible that participants and nonparticipants chose to use other exercise facilities, including bike trails, home exercise machines, and walking, that were not assessed in this study. Older adults living farther from a fi tness-program-benefi t facility might choose these unmeasured options. The study used administrative data and computerized record data on chronic-disease burden and use of preventive services but did not review medical charts for other health data that could have infl uenced the use of a physical activity benefi t. The effect of a personʼs health-care provider on his or her decision to use the fi tness program benefi t is also unknown.
Distance to a fi tness facility is a factor to be considered when designing a fi tness-program benefi t and when counseling patients about potential use of a fi tness-program benefi t. Care should be taken to place facilities in locations near the target population. A structured physical activity program close to participantsʼ homes appears to be the best model to ensure maximization of use. Special arrangements should be considered if particular subgroups of program participants are targeted for attendance. Having fi tness programs, particularly structured fi tness programs, in areas with a high concentration of sicker members might increase use and effect of the benefi t. This creative addition of a fi tness program to a health benefi t might represent an improvement in the geriatric health-care model. Future research should focus on other factors that affect use of a fi tness-program benefi t, including social-support networks, the role of the medical provider and health plan, other available forms of physical activity near a personʼs home, and access to various modes of transportation. In addition, study of the cost-effectiveness of fi tness-program benefi ts for older adults and assessment of the effect of use of a fi tness-program benefi t on medical end points is important.
